B g e
é .
Y

(s

i ‘ R

' PROCRESS REPORT OF ROADWAY REVECETATION STUDIES
FOR THE MULLAN LINE WES) SECTION OF INTERSTATE 1-90
' 197475

By Stephen B. Monsen
. : . . ;

This report degcribes the pringipal findings and ;ccomplishments of
revegetation studies conducted on sections of I-90 near xgllan, Idaho.
The investigative étndies‘were coﬁdﬁcted undar‘cooperative agreement
between §Be Intermountain Férést & Range Experiment Station, U.S. Forest
Service and the Idaho étate Department of Highways. The report summarizes
accomplishments and project activities for the 1974-75 period. The

principal objectives of the study were to: (1) Select plants that are

‘ adapted to roadway disturbances and provide adequate ground cover, but

aré compatible with the surrounding native vegetaticn; (2) Develop seedbed
pfeparation and planting practices which wéuld‘facilitate the planting of
inaccessible and harsh road disturbances; (3)‘Evaluate the environmental
and climatic influences which conéfibute :o~théAestab1ishment and vegeta-
tive growth responses of planted ;téck; and (4) To equate the successional
changes to occur in roadway seedings where a mixture of trees, shrubs,
forbs, and grasseé are seeded together.

This rgporg summarizes the most significantifindings and accomplishments

attained during the 1974-75 period for each of the above categories. _Two

major items were of principal concern to this study. The first involves the

usefulness of serrated benches, constructed on road cuts to provide a seed-

bed for direct seedings. The second item of concern is the uge of npative.

shrubs and trees planted with grasses and forbs to provide a more diversified

array of plants.

N

/7



Page 2

Although woody plants are recognized as useful species for range, wild-
life, and wétershed plantings, few shrubs have been develbped or even tested
for highway purposes. Difficulties occur in’seeding slow-developing shrubé
and trees with more aggressive grasses aﬂ§ forbs. However, regulating seeding
rates, fertikization, and adjusting seeding dates are practices whiéh can be
manipulated to promote the_establishmént of all plants.

The major portion of I-90 from the’Mbhtada—Idaho state liﬁeAwestward
to Muilan, Idaho was constrﬁcted'betweeﬁ 1970 and 1972. ‘Cbnsequenﬁly,
differEut portions of the route were opeﬂ for planting during each of the
three'yearé. In addition, three major barrow pits~—0§burn, Big Creek, and
Elizabeth Park--were bepched, seeded, -and transplanted with a variety of
species. Studies were é;so established on the barr;w sites to evaluate
plant responses and plantiﬁg techniques..

Bimanthiy ratings were taken of all néw seedings throughout the first
growing season. Biannual ratings were recorded the second year as the study.
sites were inventoried in the early spring and again in the late fall periods.
Thereafter, annual ratings were conducted during the peak-period of vegetative
development. Nearly all studies were established on sites that were contract
seeded. However, in 1972, experimental plantings were established by personnel
from both cooperating agencies to closely evaluate the interaction of shrubs
and trees seeded with selected grasses. Prior to ghis time, annual seedings
and transplanting studies had conclusively shown that woody plants”could be
established on harsh roadways, but excessive grass competition quickly suppressed
the development of most woody plants. Consequently, our efforts have been

directed to the development of techniques which would promote the survival and
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growth of wocdy- plants when”seeded'wipﬁ a herbacéous understory.
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SPECIES SELEGTION . .. .. .. ‘gl oo o0

B »1Nbar;y:}0Qﬂﬁﬁffg:gn; shrubs, trees, forbs, and grasses have been included
.in various plantings to select species that are qdapteq ;6 :oad distuibances.

From first and second year ratings, woods rose, snowbrush ceanothus, and

pountain snowberry appear most abundantlyf..ln 1972, séeds of mountain ash
and Rockspirea became available and were added to a few plaﬁting sites. Both
species germinated.well and produced abundant seedlings. Both are small
seeded énd can become ea§ily lodged in small soil fissures. Consequently,
the shrubs are well distributed throughout most roadways, even on smooth

soil surfaces. N L

Shrubs which now rate as aggressive developers include blue elderberry,

chokecherry, Rockspirea and mountain_ash. ~All shrubs, gsgab;ishgq’by>direct
-seeding, are responsive to gegtiliggg7g§egvasiyoung seedlings. Where adequate
rates of fertilizer have been applied, all of the above plants have benefited.
Although an increase in seedling establishment hés not been reported, the
growth rates of 2 and 3 year old shrubs are certainly improved. Shrubs which

‘respond immediately are Rockspirea, mountain ash, and chokecherry. Although

other shrubs, particularly blue elderberry,.are also responsive to fertilizer;
‘the levels of fertilizers applied did not appear to be an optimum rate.
Undoubtedly, fertilizer should be used- on harsh sites to promote shrub
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Woods rose and snowberry have persisted on adverse rocky sites to_the

exclusion of other shrubs p{g§én§;xmgnder test. Although both plants appeaf

adapted'to infertile soils, neither spec}es has tespénded very well to
fertilization. In contrast, moun;éin ash éﬁa Rockspirea planted ﬁn Similar
éites grow very wellvif similarly‘treated; Thus, some shrubs considered
sensitive to gigh levels of ferciiity can be successfullyAused on harsh sites
if>properly managed.

Most trees and shrubs ﬁave not attained dominance over the understory

vegetation, even though some plantings are now three years old. _Where

fertilgggg has been applied to sites where ‘grasses are less abundant, most

shrubs and trees_have grown extremely fast. Some plants now are 12-15" in

heigh:.>'The most rapidly g{pwing trees éte ponderosa pine and lodgepole pine.
Although neither 6f the gwb'tregs is abundant in the native vegetation
surrouﬁding the roadway, both species are well adapted to the xétic conditions
of theAroad disturbances. '

Both Western larch and grand fir were included in the broadcast seeding.
Both are native to surrounding sites ;nd have performed-ﬁell on the road
-disturbances.- Grand fir gefminates r;aéily, and seedlings grow rapidly.

First and second year old plants are larger than ponderosa pine or lodgepole

pine. However, on most disturbed roadways, neither Crand fir or Western larch

is as universally.adapted as ponderosa anq“}gggggq;gwpgge.

Unfoftunately the small trees that have become established on the long
smooth fill slopes are often damaged by the snowpack. Youag plants which

protrude two feet above the ground level are often deformed and broken as

the snowpack creeps or moves downslope. Most multiple stem shrubs are less

susceptible to snow damage as growth is not severely restricted if the terminal

shoots are damaged. Damage attributable to the shifting snowpack is restricted

-y
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to gert#in sections of the road. Although snow slippage and-sluﬁping was

expected froﬁ some steep cut slopes, this problem has failed to materialize.
: Problems occur on fill-siapes whéxe:snow’tendé to accumulate. Snow that is

cleared from the roadway and depoéited over ihe'fills cause more damage té.

the areas immediatély éligning the roadway than fof most othef portions.of

the £i11 slopes. .

In 1974 most seedéd areas were refertilized. Areas not refertilized
obviously supﬁcrted'a wezker herbaceous understogy. Grass producﬁicn renained
very high for ab&ut three years following the first apblication. A decline in
vigof and herbage production was not detected uﬁtil 1974. Even at this date,
.the total yield was not §e£iously reduced. Total ground cover supplied by '

- live piants.and litter also remained very high, providing adequate protection

té the soil. . '
iAs.the.fertilizer‘hasbbeen depleted from the spil, tlie composition of the

seeded species nas changed, favoring plants that are less dependent upon a high

level of soil fertility. Although mest sites remain dominated by smooth brome,

"orchard grass, timothy, aﬁdﬁintermediate wheatgrass, the density and vigor of

Canada bluegrass and white Dutch clover has consistently improved even though

.the soi] fertility has declined. Canada bluegrass has been slow to develop into

mature size plants. Numerous seedlings appear immediately after planting, but

é
.1

slowly increased in statu?e and size. 'The plants did not appear depressed by
competition from other seeded grasses, but are simply slower to mature. The
delay in foliage development has not failed tc provide an adequate ground cover.

In fact, the growth response of this grass should be considered when mixtures

of grasses and shrubs are contemplated.
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Canada bluegrass is deflultely less competitive w1th seeded shrubs and

trees than any othcr seeded grass. _If properly planted, this species has

excellent possibilities in seeding mixtures where shrubs and trces are desired.

OBJECTIVE I1

SEEDBED PREPARATION SaTEllimas
No areas along the roadway or barrow sites which were planted have failed

;o-sustain a vegetétiue cover. The benching of the cut slopes and the barrow

sites has  provided an improved seedbed. Although most cut slopes have exposed

g rockv substrata, benching has improved conditions for plant establishment and

stcwth.' Benched slopes have failed to support plants only in areas where.

massivepn.hard. xock outcrops occur. This situation prevails in only about ten

percent of all the exposed sites.

) ca-ﬂdus..: ve
Benching has created a seedbed that is conclusive to seed germination.

Earller reports have 1nd1cated that the number of seeds to germ:nate on benched

slopes was somewhat lower than on sended flll slopes, but a hlgh number of

- O e e e s —— : E -

seedllngs emerged at all sites. Most seedling lOSSLS on benched slopes normally

occurred one or two weeks after the plants emerged. Usually the small seedliwgs

succumb to drought. The rocky bench slopes often contain few soil fines in the

mlued rock or rubble, conscquenLly, the water hOLdlng capablllty of these sites
.is very‘low. Where soil pockets ocour, the plants have surv1ved.

At-the present time, the understory grasses seaded on the benched slopes
have not developed\a vegetative eoyer that differs from the f£fill slopes. Most

species seeded on the bench sites have persisted. In some benched areas, the

grass density has been detrimental to the survival of the seeded shrubs and
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trees; In contrast, shrub and tree seedings have Been more successful on

somé benched sites than fill'slopes. The woddy plants are often established

in sm;il pockets isolatéd from grass competition due to the rough fock&_

conditions of the planting surface. In addition, the deeper rooted shrubs and trees
Z " are better adapted to the rocky soils once the plants become established.

The bench_slopes have remained very stable and continue to resist

slumping and slope failure. Plants once established on the small mini benches

f ‘have contzibuted to the stability of the cut slopes. Few areas have been

_ ~danaged. by .cxcessive slumping.
Although benching has provided both aﬁ-improveé seedbed and a‘stable
cut slope, the benched-slopés must still be further treated and managed to.sustain
a vegetativelcover. The exposed péren; materials are: A) low in fertility;
B) often are rocky and xeric; and C) tﬁe side slopes are steep and unstable.
; Often the bench slopes were poorly séeded., The sites wére planted using a
hydroseed, which was driven along the roadway. The seed was usually blown
upslope onto the benches in a wate% slufry, Seeds usually were collected

on the level benches, and were not well distributed on the side slopes. Fertilizer

applied in the seeded slurry was also poorly distributed. However, if properly
'planted and fertilized, the cut surface can be appreciably improved. The

fertility levels must be maintained at a2 normal rate to maintain a vigorous

~plant cover. .
Although topsoiling is costly and often difficult to accomplish, a small

layer of topsoil would be very beneficial on some benched sites. In some -

areas, natural sloughing has deposited small amounts of topsoil on a few

.benches. Scedling survival was significantly improved under these circum-
stances. Other soil ammendments including various types of mulch would

undoubtediy be beneficial.



.Page‘B

~ Many large portions of the bench slopes remain bare of’ vegetation.
The lack of seeded plants is not due to the inability of the sites to

sustain a plant cover. Usually the areas were not planted. Undoubtedly,

improvements in the planting operations must be achieved. Unfortunately,

sites left unplanted are slow to-become vegetated by natural spread.
The sprrOppding;plant communities support- few plants that ére equally sugceésful
on the disturbed slopes as most planted species. Consequently, many areas will.
remain bare for a consngrable period.

- Transplanted nursery grown'shrubsvand trees on the disturbed
roadways have continued to persist, and this method of planting provides an
excellent method of treating roadways. The survival of transplanted stock
~ reported iq 1973 indicated the black locust, Siberian peashrub, and ponderosa
éine_survived'vnry weil th years after planting. No noticeablaz changes have
‘ occufred in transplant survival during 1974.' As reported; most transplants
which have succumbed, died shortly after planting. Neafly all loss occurred
the first year after plan;ing. Plants established on the benched sites
require about two years to become well established. ﬁuring this establishment
éeriod, plants of black locust and Siberian peashrub produced some leader
growth. Terminal twigs have grown 10-15" each year. However, most ponderosa
pine transplants have produced about 3-5" of‘new growth. Ratings taken in
1974 indicate that most pine transplants require longer periods of establishment
before a significant émount of vegetative growth occurs.

Seeded ponderosa pines require 2-3 years to attain significant stature
and begin to develop measurable leader growth. ' Undoubtedly most transplants
and seeded shrubs and trees-are now old enough to begin to provide a
noticeable cover. -

‘Two year old transplants of poplar and willow, planted at the Osburn
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barrow site, have made excellent growth. Plants of both shrubs vary in height
from 4-6'. Although both speéies are not adapted to rocky sites, the plants

are capable of gtowing.on many portions of the disturbed roadways.
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All climatic stations were maintained throughout the 1974-75 period.

-Seasonal,variatiogs in,p;gcipita:iop‘and temperature recorded at the Mullan
Weather Station have been collected for analysis to determine impacts upon
the perfSrmance of planted species. éigce all plantings are now well
establi§hed, flucfuations in the amount oé precipitation received have not
dfamatically affected tﬁé growth of seeded plants; Nearly all plants»grew
normally during‘the summer, although late spring frost defoliated some
shrubvtrahsplants. Few plants succumbed, but excessive die-back was reported
in some locations. -

- During the period. of our studies, plants at. the OsEurn site have becn
closely-surveyed to detect any damage from air pollution cauged by the
Kellogg smelter. To date, no appreciable damage has been recorded. Fewer
transplants of ponderosa pine have survived at this site than have been

recorded at other plantings. Ho&ever, the differences have been attributed

to local soil differences, not air pollutants.
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. OBJECTIVE v
PLANT COMPOSITEION CHANGES

In 1972, a series of plaﬁtings were established on both a fill and
benched cut slopes to evaluate the influence of seeding various raies of
grasses with a similar mixture ﬁf shrub and tree seeds. A principal
concern of the revegetation stﬂd?lis to re-establish a permanent canopy
-of shrubs and trees on the disturbed sloﬁes. The seeded grasses were utilized
' fo furnish an initial ground cover and to stabilize the highly disturbed
slopes. Ultimately, the herbaceous understoiy should improve the fertility
of the barren soils and hastén the reinvasion of the native spécies. Initial
changes, undoubtedly, will be siow; but, the introduction of various shrubs

and trees by direct seeding could implement a more rapid change.

For first, second and third year ratings,'plantings of most shrubs and

treés have demonstrated their ability to survive on the harsh environments.
The growth of most shrubs and trees could be hastened if the herbaceous
understory does not become too competitive. Attemﬁts to regulate the growth
of both the grasses and éhe wcody -shrubs and trees aépear to Ee successful.
Seeding grasses at a rate-of about 2-4 lbé. per,aére provides a
- satisfactory grcund cover but has not developed a highly competitive cover.
A significant increase in the number of seeded tree and s@rub seedlings were
recorded on plots where grasses were planted at. the above rates.
The application of fertilizer can also be utilized to regulate the plant
composition and growth responses of seeded species. Although fectilizer
has not been detected to effect seedling survival, ycoung plants certainly
benefit from this treatment. Shrubs and trees which are fertilized respond

equally as well as do treated grasses.
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The growth of shrubs and tree seedlings and young plants should be promoted

to develop as rapidly as possible. Small and stunted plants are more likely
to succumb than are larger specimens. Also, as trees and shrubs develop

in stature, the plants become less susceptible to the understory herbs, and
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ultimately attain?@omingncq over the site. Fertilizing plots where grasses

and shrubs occur in proper balance has not been detrimental to either group

of plants.

Condi:iéné at all #lantinéd;iées have coﬁtinuedlfo i@prove., The use
of sgg@ed‘and“transplanted sh:u§s and‘ttégs has beenAsuqcessful, and has
i;érOQed the>Vege£ative cover; 'ﬁajgt improvements in road revegetationvcan
be developed from information gathered at this site; e

Considerable information has beénvabtained through this study. Portions

of a paper entitledr"Plant Selection for Erosion Control on Forest Roads of

the Idaho Batholith" were developed from information derived from this

stu&y site. (Appendix I).



MULLERN - RFEVEGETATION STUDIES

Nearly 100 different shrubs, trees, forbs and graases were planted on
benched and tilled slopes.

follaws-

1.

"2,

5.
6.

7.

100

11,

12,

At this point' in the conduct of the pro;ect, some conclusions are as

Woods rose, snowbrush ceanothus and mtn., 8nowberry appeared most -

' abundant of the shrubs.

Aggressive developing shruhé weré'blﬁé eldefﬁerry, choké—éherry,

_rockspirea and mtn. ash.

f

Rockspirea, mtn. ash and choke cherry responded immediately to re-
fertili“ation.

Woods rose and énéwbeiry have ﬁérsisted on adverse rocky sites to
the exclusion of other 'shrubs. :

The most rapidly growing trees are ponderosa pine and lodgepole.

Most multiple stem species are less susceptible to snow damage.

The density and vigor of Canada bluegrass and white Dutch clover
consistently improved even though soil fertility declined,.

Canada bluegrass has excellent possibllitiea in mixtures where shrubs
and trees are also desired.

Although most cut slopes have exposed a rocky substrata, benching
has improved conditions for plant establishment and growth. Only
where there are massive rock outcrops have the benches failed to
support vegetation.

The bench slopes have remained very stable and continue to resist
slumping and slope failure. Few areas have been damaged by
excessive slumping.

Natural deposition of small amounts of topsoil on the benches signi-.
ficantly improved seedling survival.

Portions of the bench slopes remain bare of vegetation because the
areas were not planted. Improvement in planting operations are
needed.




